Abstract
INTRODUCTION
Cellular light weight concrete (CLC) is produced by mixing cement, fly-ash, foam and water 29 in required proportions using ready mix plant or ordinary concrete mixer. The foam is 30 pumped through specialized equipment that adds fixed volume of air voids at constant 31 pressure [1] . Millions of isolated tiny air bubbles with protein-hydrolyzed covering are 32 created. The foam formation does not involve any gas releasing chemical reaction, and 33 therefore it does not expand and maintains its density [2] . Environmental impact assessment 34 studies by LEED (Leadership in Energy and Environmental Design, a green building 35 certification authority in USA) has found that CLC technology is sustainable and can help in 36 producing green building materials [3] . This is due to its low direct CO2 emission and usage 37 of waste byproducts (flyash) from industries in the production process [4] [5] . Flyash which 38 itself is by-product of industries, shows a positive effect on compressive strength when added 39 in optimum amount [6] . Moreover, no emission of pollutants during manufacturing makes it a 40 viable alternative to red clay burnt bricks. Burnt clay bricks uses top soil as raw material [7] 41 and require approximately 50 tons of firewood for 1,00,000 bricks (direct thermal 42 requirement). In addition, CLC offer strength, dead load reduction and thermal insulation [8] . 43 Due to lack of reinforcement, CLC has limited ability to dissipate energy and this raises 44 concerns for its seismic applications. On the other hand, Fiber Reinforced Concrete (FRC) 45 has greater energy absorbing ability called ductility or inelastic deformation capacity [9] [10] . 46 Addition of fibers in CLC precast units will be advantageous as it possess the comfort of light 47 weight concrete and improved mechanical properties of FRC.
48
A large percentage of the building stocks in India and around the world comprise of non-49 engineered unreinforced masonry (URM). The performance of these buildings in the past has 50 shown that these masonry buildings are highly vulnerable to failure under seismic loads. In 51 method of curing as (i) Non autoclaved aerated concrete and (ii) Autoclaved aerated concrete.
76 Table 1 reports a summary of previous research that has been done in the past with respect to 77 aerated concrete.
79
Rudolph and Valor [13] carried out tests on cellular concrete and suggested that flexure 80 strength of CLC was 1/3 to 1/5 of compressive strength. Sengupta [14] used flyash as partial 81 replacement of binder and concluded that, utilizing flyash to produce aerated concrete is an 82 economically attractive proposition, which will help in mitigating the environmental damage 83 caused by flyash. Panesar [15] [18] suggest that thermal conductivity 95 depends on density, moisture content and ingredients of the material. Finer the pores better is 96 the thermal insulation. Leitch [19] observed that the sound insulation, like thermal and fire 97 insulation, is affected by the closed porous structure. The author concluded that due to the 98 porous structure, CLC has good acoustic insulation.
99
The usage of Polypropylene fibers has gained more prominence in the recent years for 100 reinforcing cementitious materials [20] [21] [22] . Previous investigations have revealed that 101 addition of fiber has improved post-cracking behavior of concrete, showing ductile behavior 102 by arresting the crack propagation soon after the crack initiation [20] [21] [22] concrete from brittle to ductile elasto-plastic behavior. The authors found that the 107 performance of the fiber reinforced CLC was better compared to the control ones. 
115
The authors found that fibrous additives, both non-hydrophilized and hydrophilized, 116 increased the compression-and flexural strengths of aerated autoclaved concretes. It is worth 117 mentioning that addition of synthetic fibers with low melting temperature in the production of 118 AAC blocks will result in melting and decomposition of the synthetic fibers due to 119 application of high temperature. Therefore, the efficiency of fibers may be compromised in 120 the production of AAC blocks. Table 1 . Overview of salient literature pertaining to the structure and properties of aerated concrete C-cement, L-lime, S-Sand, F-Flyash, Q-quartz, W-slate waste, mc-moist curing, ac-autoclave curing.
RESEARCH MOTIVATION AND OBJECTIVES OF STUDY

122
Critical review of literature indicates that only a handful of studies have focused on fiber The physical properties of fibers [26] are mentioned in Table 2 . 
Mixing and Curing
166
The dry ingredients i.e., cement and flyash were fed into the mixer and thoroughly mixed to Therefore, the mix remained in liquid state even after addition of fibers. Patty tests showed the spread was more than 500mm even at addition of high fiber dosages of 0.55%.
181
Specimens were demoulded 24 hours after curing per IS-456 2000 [43] . 
Test Methods
192
The testing code for fiber reinforced CLC blocks under compression and flexure are not specimens. Flexure specimens were tested using servo-controlled hydraulic testing machine 197 and loading was increased at a rate of 0.1 kN/sec upto 90% of peak load and then in 198 displacement control loading at 0.001mm/sec to capture the post-peak behaviourbehavior.
199
Flexural specimens were tested in third-point loading. Loads were measured using the load be captured accurately using LVDTs of the test setup used in this study was 0.01. Therefore, 219 a compressive toughness index upto 0.01 strain was calculated and reported in Table 3 . 
Flexural Toughness Equivalent
226
Ductility under flexure is commonly measured using the Japanese standard test method 227 JSCE-SF4, which uses beams in a third-point loading arrangement. Load-deflections curves where Pmean.150 is the area under the load-deflection curve divided by the limit deflection of 
Behavior under Compression
262
Toughness Index is the measure of energy absorbed by the material in undergoing a Table 3 . 
Stress-Strain Behavior
277
Stress-stain curve under compression for the unreinforced specimen showed a linear 278 behavior upto 30% the peak load (Fig. 8) . Thereafter, non-linear behavior was observed upto 279 the peak stress. After the peak load, the failure was quite sudden as the specimen collapsed
280
showing little resistance to the applied strain. For cylinders with the structural fibers, the 281 behavior until the peak load was similar to that of unreinforced specimen but with a marginal 282 increase in the initial modulus of elasticity (Fig. 8) . The increase in modulus of elasticity can 283 be attributed to higher modulus of elasticity of fibers (about 10,000 MPa) compared to that of 284 CLC (about 3000 MPa). The peak strength increased with the increase in fiber dosage. The remained almost close to that of peak compressive load. Hybrid-fiber reinforcement on the other hand also showed appreciable increase in modulus of elasticity upto the peak load,
289
while the strength degraded in the post-peak region without much degradation in modulus of 290 elasticity (Fig. 9) . The stress-strain curves for specimens with only macro fibers and hybrid 
Load-Displacement Behavior
320
Load displacement curve for the unreinforced specimen showed a linear behavior until 321 the peak load. Thereafter, the softening behavior was quite sudden as the specimen collapsed
322
showing little resistance to the applied displacement. The identical pre-peak and immediate The peak load increased with increase in fiber dosage (Figs. 11,12 ). For heavily macro- compared to that of macro-fiber reinforced specimen (Fig. 13) . 
Compressive Testing
358
The failure pattern followed by unreinforced specimen is predominantly a single explicit 359 crack as shown in Fig. 14a . On the other hand, the FRCLC cylinders showed a large number 360 of micro cracks at the failure as shown in Fig. 14b ,c. The failure pattern followed by unreinforced specimen is predominantly a single explicit 365 crack as shown in Fig. 15a . On the other hand, the FRCLC blocks showed post-peak 366 resistance to the opening of the large crack at the failure as shown in Fig. 15b and, 15c . The 
SCOPE FOR FUTURE WORK
373
The present study showed that CLC blocks with good compressive, tensile and flexural 374 strength can be developed that can be a potential alternative of the existing AAC blocks.
375
Future research should focus on understanding the effect of hybrid fiber reinforcement on 376 cellular light weight masonry prisms under compression and flexure. Reducing water 377 absorption capacity of the developed CLC and the effect of fiber addition has to be studied. 
